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INTRODUCTION

Investigators have attempted experimentally to induce behavior
which is interpreted as aggression, by using techniques such as septal
lesions, isolation, and footshock.

These techniques have "face validity"

because they produce behavior that has a superficial resemblance to
hostile or aggressive behaviors in man.

The results from previous

studies have indicated that various drugs have a selective influence
on aggressive behavior (Horvitz, Ragozzino, Leaf, 1965* Randall, Scheckel, Banzy, 1965).

These drugs depressed the frequency of aggressive

responses without influencing the other measured aspects of behavior.
The present study deals with the influences of three drugs, chlordiazepoxide
(librium), meprobamate and phenobarbital, on foot shock elicited aggres
sion.

The influences specifically studied will be the motor activity

and the frequency of pain elicited aggressive responses of rats.
Background of Activity

Activity has been defined in various ways.

Many of these defini

tions depend upon the measuring instrument used in respect to the limits
expressed in the definition.

Activity can be defined as a movement of

a part or a whole of an organism.

Shirley (1929) defined spontaneous

activity as movement that does not involve any apparent external
stimulus; but as activity that is influenced by a drive or stimulus
coming from within the organism.

This definition appears to be vague

in respect to clarification of the variables influencing activity.

It

also appears that this definition assumes too much when placing emphasis

1
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on internal variables as influencing activity.

Morgan (19&5) defined

activity as falling into two categories, restlessness and locomotor.
He defined restless activity as movement in which the animal does
not walk any appreciable distance and locomotor activity as movement
from one position in space to another (Morgan, p. 35*0 •

Locomotor

activity is the one type of movement most often measured, usually
by a running wheel.

It is difficult to differentiate between rest

less and locomotor activity measures because these measurements over
lap.

In general, these two kinds of activity are highly correlated.

The measuring instruments have not been developed enough to distin
guish between these two types of movement, which indicates the degree
to which a definition of activity is dependent upon the measuring
instrument being used.

The present position taken in defining activity

is the transition of, or movement of, the organism in space and time.
This definition appears to be appropriate to the instrument, the
ultrasonic motion detector, being used in the present study.
There are many variables that should be taken into account when
measuring activity.

Morgan (19&5) and Shirley (1929) noted a direct

relationship between activity and hunger, and between activity and
environmental temperature.

The amount of light present appears to be

indirectly related to the activity of rats.

The important endocrine

factors which influence activity include the size of the gonads and
the adrenal glands.

The adrenal glands appear to have a more signifi

cant influence on general activity in the wild rat; whereas the gonads
have a more significant influence on the activity of the domestic rat.
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Other variables influencing activity include sex hormones, oestral
rhythm, castration, and blood sugar level (Shirley, 1929).
Methods of Measurement

The activity of rats and mice in previous studies has been meas
ured by various techniques.

Stewart in 1898 was the first to use

revolving drums of the squirrel cage type for measuring activity
(Shirley, 1929), on which automatic counters were attached to each cage
registering each turn of the drum.

The activity wheel measuring ap

paratus has been an elaboration of the above instrument, which consists
of a circular structure mounted on a horizontal axle.

This apparatus

allows the animal to run, causing the drum or wheel to rotate on the
axle.

The rotations activate a microswitch, which in turn, pulses an

electrical counter (Dews and Morse, 1961).

The tilting box measurement

apparatus involves the rat moving from one end of the box to the other
in order to advance the counter (Reed, 19^7).

The tilting aspect of

this instrument has been viewed by many as an interference with an ac
curate measurement.

A jiggle cage measurement apparatus consists of

containers suspended in such a way that movements are transmitted to
a recording system.

Movements of the animal in the container are then

recorded by electrical counters connected to contacts on the spring
assembly (Dews and Morse, 1961).

The one disadvantage of the jiggle

cage technique is that the animals are in physical contact with the
instrument, which may influence the amount of movement measured.
The photocell activity detector and the ultrasenic motion
detector are instruments which eliminate instrument contact with the
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subjects being measured.

The photocell activity apparatus consists

of light beams crossing a cage and impinging on a photocell.

Move

ments which interrupt a light beam are recorded by a counter.

Dews

and Morse (1961) have mentioned that this instrument primarily re
cords transitional types of locomotion.

The ultrasonic motion

detector appears to be an improvement over the photocell counter
technique in that the ultrasonic detector records activity of all
types.
The ultrasonic motion detector is a fully solid state device
for determining the relative physical activity of experimental an
imals.

This device does not disturb the animals in any way since

it employs high frequency sound waves, which do not require any
direct connection of the apparatus to the animal.

The ultrasonic

motion detector consists of a high frequency transmitter and re
ceiver housed in one unit and a separate power supply unit.

The

transmitter generates a ^0,000 cycle-per-second sinusoidal electri
cal wave which is converted into sound energy by a resonant ceramic
transducer.

These sound waves are directed into an enclosed test

chamber in which an experimental animal is located.

An identical

resonant ceramic transducer connected to the receiver portion of
the system picks up these sounds and converts them back into elec
trical signals which are amplified and which produce output pulses
from the system whenever sudden changes in the amplitude of the
high frequency sound waves occur.

Portions of the sound waves

emitted from the transmitting transducer travel directly to the
receiving transducer, while others are reflected from the walls of
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the enclosure as well as from objects within the enclosure.

The result

is that out-of-phase waves cancel each other out while inphase waves
reinforce each other.

The net result is a signal of constant amplitude.

If there is a change occurring within the enclosure, the sum of all the
phase relations changes slightly, which results in a change in the
amplitude of the received sound wave.

This change is proportional to

both the size and velocity of movement within the experimental enclosure,
causing the unit to produce rectangular output pulses whose rate and
duration also correspond to the velocity and size of the movement.
The sensitivity of the ultrasonic motion detector is adjustable
by means of a control on each unit.

All units were factory calibrated

for the same sensitivity at a setting of five on their sensitivity
controls.

An automatic gain control circuit minimizes drift in sensi

tivity due to any changes in environmental temperature.
The ultrasonic motion detector allows the activity of animals
to be measured during the time that pain elicited aggressive behavior
is exhibited.

This instrument can help in obtaining a more accurate

measure of the influences of variables on activity during pain elicited
aggression.
Background of Aggression

0*Kelly and Steckle (1939) have shown that electric foot shock
would elicit fighting in groups of rats.

Until the time of this

study, only individual rats had been observed.

Previous to the study

by 0*Kelly and Steckle (1939), the behavior of the individual rat was
typified by withdrawal from the usual stimuli provided in laboratory
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situations, which included the open field, strange maze, and new or
painful situations.

Relatively little was known about the principles

of social behavior of the rat until this time,

O ’Kelly and Steckle

were the first to publish a study on the influences of electrical
shock administered to groups of animals.

They gave intermittent shocks

to a group of six rats at the same time at irregular intervals.

It

was observed that when there is no means of ready escape, the animal
attacks the side of the cage, the grid, and any object including
other rats, in the environment indiscriminately.

Miller (19^7) also

observed that albino rats will attack each other when given shock
through a grid floor.

In this case, the rats were placed two at a

time in an enclosure.

Miller concluded that the animals which were

previously trained to fight were most likely to attack a celluloid
doll when placed alone with it.

Animals were observed to attack only

each other and not the doll when both the animals were placed with the
doll.

Miller concluded that the animal is more likely to direct his

attack toward another animal than toward an inanimate object.

Miller

was of the opinion that the fighting responses of the rat were due
to specific operant conditioning practices.

That is, the shock was

turned off as soon as the animals fought.
The usual type of shocking grid apparatus that was used in earlier
aggression studies consisted of a series of bars wired alternately to
positive and negative poles of the current source.

This made it possible

for the animal to avoid shock by standing on like poles, or by shorting
the grid with feces.

Skinner and Campbell (19^7) designed an apparatus

which included a commutator, which provided changing patterns of
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polarities at the grid bars, and which made it possible to have any
two bars opposite in polarity at least once each second.

The shorting

out of any one pair of bars left all others functional part of the time.
The above apparatus was used in most of the foot shock aggression
experiments which followed.

Before this type of device came into

practice, both rats could avoid shocks by standing on bars of like
polarity.

With a scrambler in use, there wasn’t any escape position

possible and the rats would consequently fight immediately following
each scheduled shock.
Ulrich and Wolff (196*0 explored the possible existence of the
unconditioned fighting reflex in cats and in cats paired with rats.
This study, along with that of Ulrich and Azrin (1962) led to the
conclusion that fighting between paired animals is a reflex reaction
to electric shock prior to any specific conditioning.

Under optimal

conditions, fighting was consistently elicited by shock regardless of
the rat's sex, strain, previous familiarity with each other, or the
number present during shock.

The above aggression studies indicated

that shock elicited aggression was a form of unconditioned fighting
and it was not the result of specific operant conditioning techniques
as had been concluded by Miller.
Background of Meprobamate

Tedeschi, Tedeschi, Mucha, Cook, Mattis, and Fellows (1959)
reported that fighting episodes in mice were decreased by chlorpromazine (6.8 mg/kg), reserpine (4.4 mg/kg), phenobarbital (37 mg/kg),
and meprobamate (84 mg/kg).

Adult male albino mice were used in this
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study, in which foot shock was administered at three milliampers
of current, 400 volts stimulus intensity, and of two tenths sec
ond duration.

The shocks were administered at a frequency of

five shocks per second.
mice of a fighting pair.

Drugs were administered orally in both
The mice were placed in a photocell counting

chamber ten minutes before the time of the peak drug influence.

The

above method was used in measuring the influences of the drug on the
activity level of the mice.

It was observed that of all the drugs

used in this study, only meprobamate suppressed fighting episodes in
doses far below those which produced motor depression as measured by
the photocell counter technique.

A fighting episode was ended when the

mice returned to the quadrupedal posture and remained apart for three
or more seconds.

The results indicated that meprobamate is highly

selective in respect to it*s influence on pain elicited aggression,
which suggests that meprobamate will influence pain elicited aggressive
behavior at dosage levels which will not influence activity.
Meprobamate, which belongs to the propanediol class of chemical
structures, is a tranquilizing agent used clinically for the relief of
anxiety and tension.

The propanediols, which have been evolved from

the muscle relaxant, mephenesin, relieve muscle spasms by decreasing
conductivity along long internuncial neuronal circuits between the cortex
and thalmus.

In large dosages, this group produces reversible paralysis

of voluntary muscles without disturbing vital functions, such as
circulation and respiration, and in usual doses these compounds do not
appear to influence motor performance, reaction time, and other tests
requiring judgment and skill, (Berger, Hendley, and Lynes, 1956).
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Berger observed that at dosages of 20 mg/kg there was an increase in
amplitude and a slowing of frequency of electrical impulses in the
thalamus; whereas the cortex shows slowing only at much higher doses.
Since the cortex and the reticular formation do not seem to be influenced
at the lower dosage levels, an individual is able to continue function
ing in a normal manner.

Herrich (1962), suggested that meprobamate

raises the convulsive threshold to electrical and chemical stimulation.
Kido and Yamamoto (1962), concluded from their study that the site of
action of meprobamate at higher dosages may be in the limbic system,
which includes the amygdala and hippocampus, and at lower dosages in
the neocortex and thalamus.

Consequently, the site of action of mepro

bamate exists not only in the neocortex system but also in the limbic
system.
Background of librium

Librium, like meprobamate, elicits muscular relaxation by blocking
polysynaptic pathways in the spinal cord, while not having a detectable
influence on the autonomic system (Brodie, Sulser, and Costa I96I).
Hemwich, Morillo, and Seiner (1962) concluded from their study, concern
ing the electrode evoked responses of the brain, that the site of
action of librium appears to be at the amygdala and hippocampal level,
which is due to the depression of the amygdala neuron activity by
librium.

Randall (1961) reported Schallek’s observations that librium

has a depressant influence on the limbic system (septum, amygdala, and
hippocampus) at lower doses than it has on the reticular activating
system.

Since the limbic system and particularly the amygdala are
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believed to be concerned with emotional responses, it seems possible
that the depressant influences of librium on these areas could be
related to the anxiety decreasing influences in human subjects,
Randall (1961) observed that librium will cause mice to roll off
an inclined screen.

At the influencial dosage, librium causes a mouse

to hang limply when held by one ear, and to walk when prodded; whereas
meprobamate at a similarly influencial dosage level causes tremors and
marked ataxea along with ptosis,

Randall (1961) also observed that

librium is one hundred times as strong as meprobamate in improving
the ease of handling monkeys.

Taming influences with librium occurred

at one-tenth the ataxic dose; whereas drugs such as meprobamate and
phenobarbital reduced the ferociousness of monkeys only at doses that
depressed activity or produced ataxea.

Monkeys under librium did not

fight back when teased; while under the other drugs they continued to
retaliate until motor depression rendered them incapable of resistance.
The above observations suggest that librium may be more selective in its
influence on pain elicited aggression than meprobamate appears to be.
Measuring activity during pain elicited aggressive sessions should
specify these influences more clearly.
Background of Phenobarbital

Phenobarbital is a barbiturate which exerts a potent influence on
the motor activity of the cerebral cortex.

In large dosages, the

barbiturates induce unconsciousness with a depression of the central
nervous system similar to that of the general anesthetics.

The reflexes
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are only slightly Influenced by ordinary dosages; whereas large
dosages depress the depth and rate of the respiration through a direct
action on the medullary centers.

It is believed that the barbiturates

exert their main influence in the areas of the diencephalon, concerned
with the phenomenon of sleep (Grollman, 1965).

The barbiturates are

used therapeutically for their sedative and hypnotic influence on the
central nervous system.
Tedeschi et al. (1959) reported that the phenothiazines depressed
the fighting episodes in mice at dosages that produced a moderate or
marked degree of motor depression.

Randall (1960) reported that

phenobarbital depressed aggressive behavior of monkeys (eliminated
attacking the handler’s glove or baring teeth) only at doses that
depressed activity and produced ataxia.

These studies indicate that

there is a direct correlation between phenobarbital*s influence on pain
elicited aggression and the drug’s influence on activity, which indicates
that phenobarbital is very nonselective in itte influence on aggression.
The use of phenobarbital in the present study offers the opportunity
to compare the influences of three chemically different drugs, which
are assumed to have different degrees of selectivity in respect to their
influences on aggressive behavior.
Purposes Of Study

The purpose of the present study was to measure the influences of
three different drugs on activity and pain elicited aggression.

These

measures were used to determine whether the degree of a drug’s selective
influence on aggression can be indicated.

The influences of librium,
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meprobamate, and phenobarbital on pain elicited aggression and activity
were compared as a function of three dosage levels.

The dosage levels

were derived according to their depressant influences on shock elicited
aggressive behavior in rats as measured in a pilot study.

Four pairs

of Sprague Dawley rats in each drug group were used for determining the
influences of dosage levels.

The smallest dosage level used with each

drug was the smallest dosage that had the least detectable depressant
influence on aggressive behavior.

The next higher dosage level was

that which appeared more affective in reducing aggressive responses
than was observed in the smallest dosage.

The highest dosage level

studied was that which had the effect of depressing shock elicited
aggressive responses by ninety percent or more of the baseline, without
abolishing aggressive responses altogether.
The activity measures along with the aggressive response measures
may indicate which drug is most selective in its influence on pain
elicited aggressive behavior.

It is expected that the results of this

study will indicate whether or not the assumed selective influences of
these three drugs can be generalized with high probability to shock
elicited aggressive behavior.
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FROCDDURES AND METHODOLOGY

The present study was an attempt to measure the influences
of librium, meprobamate, and phenobarbital on general activity and
on the frequency of pain elicited aggressive responses as a function
of three dosage levels.

The specific hypotheses tested were as

follows:
1.

Activity measures taken during shock elicited
aggression with an ultrasonic motion detector can
detect the selective influences of three drugs on
pain elicited aggressive behavior. Selectivity will
be indicated according to the degree to which activ
ity is influenced at dosages that influence the
frequency of pain elicited aggressive responses.

2.

Librium will have a higher degree of selectivity
than meprobamate on pain elicited aggression, and
meprobamate will have a higher degree of selectivity
on pain elicited aggression than phenobarbital.

The dependent variables being examined in this study are general
activity and frequency of shock elicited aggressive responses.

Activity

is presently defined as a transition of, or movement of the organism
in space and time.

The definition of aggression in the present study

is when one or both rats strike and lunge at each other producing
physical contact by the front feet making striking motions (Ulrich 1962).
Subjects

There were 36 subjects (Ss), out of ^8 that finished or completed
all sessions in the experiment.

These 36 Ss were healthy, naive,

male albino rats, of the Sprague Dawley strain.

The Ss were between

150 and 200 days old at the beginning of the experiment.
housed singly and had free access to food and water.

All Ss were

The posterior

13
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portion of the Ss backs were shaved to reduce the chances of their
escaping the shock.
Apparatus

The Ss were paired and placed in a compartment 12 inches high,
eight inches wide, and eight inches deep.

The compartment was located

in a sound attenuating chamber which was 16 inches deep, 18 inches wide
and 20 inches in height.

The aggression compartment consisted of

vertical stainless steel bars on the sides, through which a scrambled
electric current was passed, which prevented the Ss from climbing the
bars to avoid the foot shock.

The placement of the vertical grid bars

also made it possible to utilize the ultrasonic motion detector byplacing the transducers outside of the aggression compartment near
the vertical bars, which put the transducers out of the reach of the
Ss.

The front of the aggression compartment consisted of plexiglas,

which allowed viewing of the Ss.

The sound attenuating chamber was

made of wood and lined with insulating material, which acted as a safe
guard against outside auditory stimuli.

The front of this chamber

consisted of a door, on which a six by ten inch one way window made
it possible to view the Ss without the observer being a distracting
variable.

The sound attenuating chamber also had a 15 watt bulb

inside, which made viewing possible when all outside sources of light
were not in vise.
The floor of the compartment consisted of stainless steel grid
bars, which were embedded in an epoxy resin substance.

The floor

grid bars were one-eighth of an inch in width with one-fourth of
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an inch of space between them.

There was also a slit between each bar

to allow urine to pass through.

The floor grids along with the verti

cal bars had 150 V and 2.3 ma.

of current passing through them for a

duration of one seoond on a ten-second shock-shock interval schedule.
An ultrasonic motion detector was used to measure the activity
of the Ss during the shock duration and during the shock-shock interval.
The shock interval and shock-shock interval activity measurements were
recorded on separate counters.

The transmitter and receiver were

located on opposite inside walls of the sound attenuating chamber from
each other.
The drugs administered in this study consisted of meprobamate,
librium, and phenobarbital.

Meprobamate and phenobarbital were suspended

in a methyl cellulose solution and librium was dissolved in a methyl
cellulose solution.

All three drugs were injected intraperitoneally

with twenty-three guage needles.

Procedure

The Ss were divided randomly into three groups, which consisted
of six pairs of Ss per group.

The pairing arrangement of the Ss

remained constant throughout the experiment.

That is, each S_

remained paired with the same partner throughout the study.

The

Ss served as their own controls in that repetitive measures were
taken on the Ss, meaning that all Ss were administered all of the
dosage level conditions for the single drug to which they were assigned.
The original design entailed running the Ss through each of the
following conditions for each drug dosage used:
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1.
2.
3.
4.

A condition of drug and shock
A condition of placebo and no shock
A condition of placebo and shock
A condition of drug and no shock

The above order of conditions were different for every two pairs of
Ss

at each drug dosage, in that every two pairs of Ss at each drug

dosage were run through one of the following sequences of conditions:
2 - 3 - 4 - 1
4 - 1- 2 - 3
4 - 3 - 2 - 1
The sequences were changed at each drug level for each pair of Ss.
All the librium Ss were run through according to this design.

The

meprobamate and phenobarbital animals had only half their groups run
through in this manner.

Half of the samples in both the meprobamate

and phenobarbital groups died during the completion of the study, and
half of the original Ss in these two groups completed the study as
originally designed.

Three pairs completed the original design in the

meprobamate group and three pairs completed the original design in the
phenobarbital group.

The other halves of these two groups were not

run through the no shock condition.

The no shock conditions were

eliminated because of the high loss of Ss.

The no shock conditions

were originally included in the study as a check on the occurrence of
aggressive behavior when the shock condition was not present.

During

all previous no shock conditions in this study, there were no aggressive
responses observed.

It was consequently assumed that these conditions

could be excluded from the remaining animals needed to complete the study.
Though this change did not make conditions unequal between drug dosage
levels within drug groups, it made conditions unequal btetween drug groups.
Consequently, a statistical analysis between groups was not performed.
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Another factor that prevented the statistical comparison between
drug groups was the unequal number of dosage levels used.

The pilot

study, during which the dosage levels were worked out, indicated that
the desired dosages for librium were 5 mg/kg, 15 mg/kg, and 30 mg/kg
of body weight.

The actual study showed that the maximum dosage level

had to be increased to 70 mg/kg of body weight, which consequently re
sulted in four dosage levels being administered for this drug group.
The number of dasage levels, which were three, administered in the
meprobamate group remained the same as was planned in the pilot study,
which included 135 mg/kg, 180 mg/kg, and 240 mg/kg.

The phenobarbital

group was originally designed to have 35 mg/kg, 45 mg/kg, and 60 mg/kg
as the dosage levels studied.

The maximal dosage level within the

phenobarbital group had to be increased to 80 mg/kg, since 60 m g A g
did not have an observable maximal influence on aggression in the
actual study.

All the above changes made it impractical to compare

the drug groups statistically.
All drugs and placebos were administered intraperitoneally.

The

Ss were placed in the aggression compartment 30 minutes after each
injection.

The librium drug was mixed in the methyl cellulose solution

separately for each S before injection.

The amount of drug used at each

dosage level in the librium group was mixed with a constant amount of
methyl cellulose, 5 mg, which resulted in an increase in the concentra
tion as the dosage level increased.

The above method was used when

preparing the librium solution because of the instability of librium
in solution, which made it necessary to mix the solution immediately
before the administration of the drug.

The concentration of meprobamate,
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135 mg/kg, and phenobarbital, 35 mg/kg, remained constant at all dosage
levels in the methyl cellulose injecting solutions; though the quantity
injeeted of each solution had to be increased as the dosage level
increased.

These concentrations were not increased since this would

have involved changing the guage of the needle.

The weights of the

Ss and the amount of drug used are listed in appendix A and B.

The

amount of placebo used was equivalent to the amount of drug solution
used at each dosage level.
The Ss were run through ten shocks before each session and then
were taken out of the chamber so that the grid floor could be cleaned.
This procedure was added to reduce the possibility of the shock being
shorted out by feces.
Baseline measures, which consisted of four sessions each, consisted
of activity and aggression measures that were taken on all pairs of Ss
before and after the administration of all drugs and placebos.

The

baseline measures were taken to determine whether or not the fighting
level and activity of the Ss were influenced by either time, injections,
drug or placebos.

The Ss in all of the librium group, three pairs of

the meprobamate group, and three pairs of the phenobarbital group;
were run through the shock and no shock conditions when injected with
the drug and placebo in the following number of sessions:
group 2

meprobamate group 20 ; phenobarbital group 3^.

Librium
The three

pairs in the meprobamate and phenobarbital groups which did not have
any no shock conditions were run through l^f sessions in the meprobamate
group and 16 in the phenobarbital group.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

All of the Ss were run through a session once every ^8 hours, which
allowed for the complete elimination of the drug.
consisted of 60 shocks.

Each shock session

The results of the pilot study indicated that

aggressive behavior was more probable when a one-second shock duration
and a ten-second shock-shock interval were used in each session.
Consequently the above values were used in this study.
The experimenter had one extra observer who also recorded aggres
sive responses, which allowed the experimenter to check on his own
biases in his own recordings.

The extra observer recorded the frequency

of aggressive responses during 53 out of a total of 222 sessions.

The

extra observer was naive as to which of the pairs were receiving the
drug and which were receiving the placebo.
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RESULTS

The influences of the drugs on the frequencies of aggression, shock
activity, and shock-shock activity were graphically analyzed.

These

three obtained measures were compared graphically with each other
within each drug group.

The comparisons were analyzed as a function

of the drug dosage levels and of the placebo levels.
A frequency total, which is referred to in the result section,
represents a total of frequencies on one type of measurement within
one condition of a drug group.

A condition within a drug group is

defined according to the amount of drug or placebo solution admin
istered during a session and according to whether or not shock was
administered.

The pre-baseline and post-baseline measures of aggres

sion and activity frequencies consisted of sessions in which there were
no injections.

The pre-baseline sessions consisted of four sessions,

which were administered to all pairs of Ss within a drug group before
the drug and placebo sessions were administered.

The post-baseline

sessions consisted of four sessions, which were administered after the
drug and placebo sessions were administered.
A pre-baseline mean is a mean calculation of frequencies for
the four pre-baseline sessions for either aggression, shock interval
activity, or shock-shock interval activity for one pair of Ss in a drug
group.

The pre-baseline mean total consists of a sum total of pre

baseline means in a drug group.

The frequency totals in all condi

tions were utilized in the graphs for calculating percentage quotients
of the pre-baseline mean total.

20
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Librium

Librium* s influence on aggression, activity during shock, and
activity during the shock-shock interval as a function of drug condi
tion is compared in figure 1, page 22.

There is a more positive re

lationship between librium*s influences on activity during the shockshock Interval and on aggressive responses than between aggression and
the activity during shock.

All three measures appeared to be inversely

related to the amount of drug injected.
Figure 2, page 23 depicts the frequencies of the three measures
as a function of the placebo dosage levels in the librium group.

The

greatest variability of frequencies noted in this graph between
placebo conditions appears to be with the measures of activity during
the shock-shock interval.

The variability in the frequencies of

activity during shock between placebo conditions appeared greater
than for the aggression frequencies.

There was a direct relationship

noted between the aggression frequencies and the amount of placebo
solution injected.
A t test analysis was used to examine the difference existing
between the means of the pre and post-baseline aggression frequencies,
during which there were no injections.

The t test analysis of the dif

ference resulted in a critical value of 4.15, which was significant at
the .01 level of confidence.

The increase between the baseline measures

was in the direction from the pre to the post-baseline measures.
The t test analysis of the means of the pre and post-baseline
measures of activity frequencies during shock, indicated a nonsignificant
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Librium
Comparison between the frequencies of aggression,
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Librium
Comparison between the frequencies of aggression,
shock interval activity, and shock-shock interval activity.
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2kr
difference.

This was indicated by the critical, value of .38 at the

.01 level of confidence.
The "t°test analysis of the means of the pre and post-baseline
measures of librium's influence on the shock-shock interval activity
resulted in a critical value of 2 .76.

This critical value was not

significant at the..01 level of confidence.
Meprobamate

The influence of meprobamate on aggression, activity during shock,
and activity during the shock-shock interval as a function of drug
dosage level is compared in figure 3» page 25 .

There is an inverse

relationship depicted in this graph between the frequencies of these
measures and the amount of the drug administered.

There appears to be

a more positive relationship depicted between the aggression frequencies
and the frequencies of shock-shock activity, than between aggression
and the shock activity as a function of drug dosage level.
Figure

page 26 depicts the variability of all three measures

in the meprobamate group as a function of placebo dosages.

The activity

measures during shock showed less variability than that which was depicted
for the other two measures.

The frequencies of the two activity measures

appeared to show a positive relationship to each other as a function of
placebo dosage level.
Due to the death of Ss, two pairs of Ss were not administered the
post-baseline conditions.

Consequently, post-baseline measures were

obtained on only four pairs of Ss.

A t test analysis of the difference
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Meprobamate
Comparison between the frequencies of aggression,
shock interval activity, and shock-shock interval activity.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

26
Aggression Frequency
------ Shock Interval Activity Frequency
------ Shock-Shock Interval Activity Frequency

1.50
>■3

1.40

<s

1.30

1.20
1.10
1.00
T 5

90

Ri

80
70

03 03

60

$
8
cu +»
«w
o o

S S

Is
or
w

50
40
30

§
20

10

135

180

240

PLACEBO TREATMENT DOSAGE (mg/kg)
Figure 4
Meprobamate
Comparison between the frequencies of aggression,
shock interval activity, and shock-shock interval activity.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

between the means of the pre and post-baseline aggressive responses
resulted in a critical value of .003.

This critical value was not

significant at the .01 level of confidence.
A critical value of 2.20 resulted from the t test analysis on the
difference between the means of the pre and post-baseline measures of
activity frequencies during shock.

The 2.20 critical value is not

significant at the .01 level of confidence.
A t test analysis on the means of the pre and post-baseline
frequencies of activity during the shock-shock interval resulted in a
critical value if 2.20.

This critical value was not significant at the
«

.01 level of confidence.
Phenobarbital

The influence of phenobarbital on the aggressive frequencies,
activity during shock, and activity during the shock-shock interval
are depicted in figure 5. page 28.

The frequencies of all three

measures appeared to be very erratic between the drug dosage conditions
in the sense that there was no definite trend indicated.

There

appeared to be a more positive relationship between the influences
of phenobarbital on the two activity measures than between the drug’s
influence on aggressive responses and activity.

The influence of

phenobarbital on all three measures appeared to be positively related
for the first three drug dosage levels.

The aggressive frequency

total in the phenobarbital group decreased, in relation to the other
dosage levels, under the optimum dosage level.

The two activity fre

quency totals showed an increase under the same drug dosage level.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

28
_____ Aggression Frequency
------ Shock Interval Activity Frequency
______ Shock-Shock Interval Activity Frequency

1.40
1.30

1.20
1.10
H

1.00

S §
+>
w &

I §

90
80
70

8 o
W

ID

H +>

60

55 *H

B S

r
Of

50
40
30

20
10

35

45

60

80

DRUG TREATMENT DOSAGE (mg/kg)
Figure 5
Phenobarbital
Comparison between the frequencies of aggression,
shock interval activity, and shock-shock interval activity.
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A "t"test was used to analyze the difference between the two means
of the pre and post-baseline measures of aggressive responses.

The

“t'Value of 0 resulted for those Ss that were run through the no shock
conditions.

The mean difference between the pre and post-baseline

measures for those Ss that were not run through the no shock condi
tions resulted in a t value of .18.

This difference was not signifi

cant at the .01 level of confidence.
A'’tH test analysis was used to study the difference between the
means of the pre and post-baseline measures of the shock activity.

The

results of this analysis contained a critical value of 2.43, which is
not significant at the .01 level of confidence.
Figure 6, page 29 depicts the frequency totals of aggression, shock
activity, and shock-shock interval activity as a function of placebo
conditions for the phenobarbital group.

There was an inverse relation

ship noted between the frequency totals of the two activity measures
and the amount of placebo injected.

The frequency totals of aggression

were very erratic between the placebo conditions for the phenobarbital
group.
A wt"test analysis was carried out on the difference between the
means of the observations recorded on aggression by the experimenter
and the extra observer.

This analysis resulted in a critical value of

.024, which is not significant at the .01 level of confidence.

This

result indicates that the experimenter's biases did not significantly
influence his recordings.
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D ISC U SSIO N

The influences of librium and meprobamate on aggression, shock
interval activity, and shock-shock interval activity appeared to be
inversely related to the amount of drug injected.

The graphical analy

sis of the librium and meprobamate drug conditions contained a more
positive relationship between the frequency totals of aggressive
responses and shock-shock interval activity than between the frequency
totals of aggressive responses and shock interval activity.

The

frequency totals of all three measures in the phenobarbital group
were quite erratic as a function of the drug dosage levels.
The frequency totals of aggressive responses were very erratic
between the placebo conditions of the phenobarbital group.

There was

a great dea.1 of variability in the frequency totals of shock interval
activity and shock-shock interval activity between the placebo condi
tions of the librium group.

The aggression and the shock-shock inter

val activity frequency totals appeared to be quite variable between the
placebo conditions of the meprobamate group.

The variability of the

above results indicates that caution should, be taken in drawing con
clusions from the results.
The graphical analysis of the placebo measures depicted the
shock interval activity as less erratic than the shock-shock interval
activity for all three drugs.

The above comparisons indicate that

the frequency totals of shock interval activity is more reliable than
the frequency totals of the shock-shock interval activity as a
measure of the influence of the drugs on shock elicited aggression.

31
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The graphical analysis of the drug condition measures depicted
the frequency totals of aggression as being influenced by the drugs
at the same dosage levels that influenced activity.

The hypothesis

predicting that librium, meprobamate, and phenobarbital would be
selective in their influences on aggressive responses was not
confirmed.
The difference between the means of the experimenter*s and the
extra observer*s recordings of aggression was not significant.

This

implies that the biases of the experimenter did not significantly
influence his recordings.
Tedeschi et al. (1959) concluded from his study that drugs
influence shock elicited aggressive responses at dosages that do not
influence activity frequencies.
aggression at different times.

Tedeschi measured activity and
That is, activity measures were taken

before the Ss were run through the shock sessions.

The results of

the present study question whether the above assumed selective
influences-of drugs on shock elicited aggression can be generalized
to the actual aggressive behavior.

That is, the results question

whether drugs exhibit a selective influence on shock elicited
aggression when the activity and aggression measures are taken at
the same time.
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SUMMARY

The present study concerned the influences of librium, mepro
bamate and phenobarbital on aggressive and activity frequencies.
Activity was measured during the foot shock aggression sessions by
an ultrasonic motion detector.

There were six pairs of albino rats

in each drug group, which acted as their own controls.

Each shock

session consisted of 60 shocks, which were administered on a ten
second shock-shock interval schedule for a one second shock dur
ation.

The measures consisted of aggressive frequencies, shock

interval activity frequencies, and shock-shock interval activity
frequencies.
The hypothesis predicting that the drugs would influence the
aggression frequencies without influencing the activity frequencies
was not confirmed.

Consequently, the results did not substantiate

the hypothesis that librium, meprobamate and phenobarbital are
selective in their influencies on foot shock elicited aggression.
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LIBRIUM

Weight Record in Oram Units

May 15

490

525.5

350

330

447

466

May 22

489

483.5

345.5

321

419

456

May 29

m

456

300

303

436

452.5

June 5

487

439.5

380

376

452

472.5

June 12

476

14-37

377.5

376.5

450

445.5

May 15

405

346.5

469

386.5

300.5

382.5

May 22

395.5

342.5

364

358.5

288

369

May 29

398.5

358

363

372.5

288

369

June 5

431.5

357

372.5

388.

333-

380

June 12

397.5

362

380

400

340

364.5

Letters "A" and "B” signify the individual rats of a pair.
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MEPROBAMATE

Weight Record in Gram Units

A

Pair III

Pair II

Pair I
B

A

B

A

B

May 15

363

352.5

388.5

490.5

410

360.6

May 22

327.5

342.5

380.5

455

387.5

349.5

May 29

327

330.5

360

440

385

350.5

June 5

326

320.5

321.5

442

382

358.5

A

Pair VI

Pair V

Pair IV
B

A

B

A

B

July 14

362.5

341

396

393.5

377.5

335.5

July 21

362.5

332

396

356.5

371.5

321

Letters "A" and "B" signify the individual rats of a pair.
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PHEN03ARBITAL

height Record in Gram Units

Pair II

Pair I

Pair III

A

B

A

May 15

465

400

470

476.5

395.5

346,

May 22

461

396

466.5

470.5

387.5

337

May 29

366

385.5

466

475

355

341,

June 5

373

377.5

479

484

334

348,

June 12

370

376

379.5

463

310

323

A

Pair V

Pair IV
A

B

B

A

B

Pair VI
B

A

B

July 14

420.5

402

398.5

386

390

388

July 24

415

400.5

388

362.5

381

382

Letters "A" and "B" signify the individual rats of a pair.
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LIBRIUM

Quantities of Drug Injections in rag. Units
Pair I

Pair II

A

B

A

B

May 19

2.45

2.63

1.7

1.6

May 21

2 .45

2.63

1.7

1.6

May 23

7.33

5.18

5.2

4.8

May 25

7.33

5.18

5.2

4.8

May 31

14.04

13.7

9

9.1

June 6

14.04

13.6

9

9.1

June 12

33.3

30.6

26.6

26.3

June 14

33.3

30.6

26.4

26.3
Pair IV

Pair III
A

B

A

B

May 15

2.23

2.3

2.02

1.7

May 17

2.23

2.3

2.02

1.7

May 23

6.3

6.8

5.9

5.1

May 29

6.3

6.8

5.9

5.1

June 4

13.1

13.6

11.9

10.7

June 6

13.1

13.6

11.9

10.7

June 8

31.6

33.1

30.2

24.9S

June 10

31.5

31.2

27.8

25.3

Letters; "A" and "8" signify the individual rats

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

Librium (cont'd .)

Pair V
A

Pair VI
B

A

B

May 15

l.Ofc

1.9

1.5

1.9

May 21

2.11

1.9

1.5

1.9

May 27

S.hi

5.^

^.3

5.5

May 29

6.i+l

5.h

h.3

5.5

May 31

10.9

11.2

9.7

11.6

June 2

10.9

11.2

9.6

11.6

June 8

26.05

27.2

23.3

26.6

June 1^

26.6

28.2

23.8

25.5
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MEPROBAMATE

Quantities of Drug Injections in mg. Units

Pair I

Pair II

Pair III

A

B

May 19

49

47.6

52.4

66.2

55.3

48.7

May 21

49

47.6

52.4

66.2

55.3

48.7

May 23

58.9

61.6

68.5

81.9

87.7

62.9

May 25

58.9

61.6

68.5

81.9

87.7

62.9

May 31

78.5

79-3

86.4

105.6

92.4

122.8

June 6

78.5

79.3

86.4

105.6

92.4

122.8

A

Pair IV
A

B

A

Pair V
B

A

B

Pair VI
B

A

B

July 14

48.9

46.03

53.5

53.1

50.96

45.3

July 19

65.2

61.4

71.3

70.8

67.9

60.4

July 23

87

79.7

95.04

85.6

89.2

77.04
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PHENOBARBITAL

Quantities of Drug Injections in rag. Units

Group I
A

Group II
B

Group III
B

A

B

A

May 19

16.3

14

16.4

16.68

13.84

12.1

May 21

16.3

14

16.4

16.68

13.84

12.1

May 23

20.7

17.8

20.99

21.2

17.^

15.2

May 25

20.7

17.8

20.99

21.2

17.4

15.2

May 31

21,96

23.1

21.6

28.5

21.3

20.5

June 6

21.96

23.1

21.6

28.5

21.3

20.5

June 12

29.8

30.2

38.32

38.7

26.7

27.9

June 14

22.2

30.1

38.32

37.04

25.9

25.9

Group V

Group IV
A

B

A

B

Group VI
A

B

July 14

14.7

14.1

13.9

13.5

13.6

13.6

July 19

18.9

18.1

17.9

17.4

17.5

17.5

July 25

24.9

24.03

23.3

21.7

23.2

22.9

July 27

33.2

32.04

31.04

29

30.9

30.6

Letters "A" and riB" signify the individual rats of a pair.
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